ABSTRACT
terrestrial gamma radiation and radioactivity is important in health physics. The presence of naturally occurring radionuclides in the environment may result in an external and internal dose received by a population exposed to them directly and estion/inhalation pathways (Ramli et . The assessment of the radiological impact on a population, as result of the radiation emitted by these radionuclides, is important since they contributes to the collective dose of the population [UNSCEAR,
The biological effects of an absorbed dose of a given magnitude dependents on the type of radiation conveying the energy (X rays, Gamma rays, Beta Particle, Alpha Particles, Neutrons, or other form of Radiation) and the This variation is due to the differences in the way in which the different types of radiation interact with tissue. The cancer risk acquired from an equivalent dose depends on the organ receiving the dose. When different organ receive radiation then there is the need to make comparison of the and this is where effective dose is applied. The effective dose is calculated by determining the equivalent dose to each organ irradiated and then multiplying this equivalent fic weighting factor (w t )
for each organ or tissue type (ICRP 1990 ) sodium iodide (NaI) crystal doped with thallium (Tl). The instrument was calibrated by Malaysia Nuclear Agency; it is a Secondary Standard Dissymmetry Laboratory (SSDL). A global positioning system receiver Garmin model GPSmap 76 was used for locating the latitude and longitude of each survey point. The dose rates were measured from locations randomly covering the entire state (Fig. 3) . The annual effective dose (AED) outdoors and indoors was obtained using the conversion coefficient, (0.7 Sv Gy -1 ) from the absorbed dose in air. The outdoor and indoor occupancy factor (OF) are 0.2 and 0.8 (UNSCEAR 2000) respectively. Using Equation (1), the annual effective dose outdoor (AED out ) and indoors are found to be 0.216 and 0.863 respectively. AEDE (mSv y -1 ) = Dose rate (nGy h -1 ) × 24 hours x 365 days x OF × 0.7 x 10 -6 -----------------(1) The values for AED out and AED in in the area are three times and two times the world average value of 0.07mSv and 0.41 mSv (UNSCEAR 2000) respectively. The Total annual effective dose AED tot is given as 1.079
RESULTS AND DISCUSSION
. This is more than two times the world average value of total annual effective dose of 0.48 mSv.
Considering the tissue weighting factor, the biological effect on the internal organ of a human body due to inhalation of the radiation is calculated using equation (2). Effective Dose (Sv) = Absorbed Dose (Gy) × tissue weighting factor (W T ) -------------(2) Table 2 shows the tissue weighing factor for individual organs of the body. This tissue or organ-specific weighting factor accounts for the variations in the risk of cancer induction or other adverse effects for the specific organ. These products of equivalent dose and tissue weighting factor are then summed over all the irradiated organs to calculate the "effective dose." The effective dose is, by definition, an estimate of the uniform, whole-body equivalent dose that would produce the same level of risk for adverse effects that results from the nonuniform partial body irradiation. 
